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Curved Cantilevers 


RELATED CONSIDERATIONS 

The background material for the design analysis of elastic stresses and deflections 
in curved structural members is available in a number of classical works [136-139]. 

As long as the particular curved member is relatively thin, there is no need 
to consider the effects of the position of the neutral axis. In this case the cross 
section of the curved member and its response to the external bending moment can 
be estimated in the same manner as that for a straight beam. In other words, the 
bending stress follows directly from the customary engineering formulas S h = M/Z, 
where S h is the bending stress and M and Z are the bending moment and section 
modulus, respectively. 

The derivation of the design formulas for the deflection of thin curved members, 
however, requires a different methodology and is best accomplished by the use of 
Castigliano’s theory. Several ramifications of this principle have been discussed in 
Chaps. 6 and 7. The material that follows represents an application analysis of 
Castigliano’s theory to practical engineering problems. Furthermore, in all cases 
considered, the bending moment equations are given, which can be used directly in 
the calculation of the bending stresses. 

The general area of application of thin, curved members is rather extensive 
despite the fact that only a limited number of engineering texts are devoted to 
the subject. One type of a curved structure can be termed arched cantilever 
beam [135]. Although its response under load is statically determinate, the relevant 
load-deflection characteristics can also be applied to problems involving static inde- 
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